The term FFU complex has been proposed for cases in which the femur-fibula and/or ulna show defects, which tend to be associated'''.
Some cases show changes typical of FFU complex only on the arms. The legs need not to be affected. Even cases in which only one arm or one leg is affected may still belong to the same category'''.
Ulnar hypoplasia or agenesis is a much rarer disorder than its usual structural companion, longitudinal deficiency of the radius. Its even rarer when accompanied with contralateral proximal focal femoral deficiency, and to data very few documentations have been recorded of such cases''''').
The original description of the femur-fibula-ulna (FFU), complex a malformation syndrome that usually occurs sporadically, mentioned the absence of the proximal part of the femur, absence of the fibula and malformations of the ulnar side of the upper limb'''. Later cases of bilateral femur and fibula defects with normal arms were included in the same category'''.
Congenital longitudinal deficiency of the ulna is one of the rarest of the upper limb anomalies, ranking second to absence of the humerus'''. According to Tachdjian, Birch-Jensen reported, its incidence is 1 in 100.000 live births'''.
The anomaly was first described by Goller in 1693. The defect is referred to in the literature by various terms").
Proximal focal femoral deficiency is a high incidence of associated anomalies; 69% in the series reported by Aitken and 65% of those reported by Koman. Congenital longitudinal deficiency of the fibula is the most common associated anomaly, its incidence reported as 50% by Nilsonne"). Some investigators reported that longitudinal deficiency of the tibia associated with fibular dimelia was a very rare condition'''.
Congenital longitudinal deficiency of the fibula is not an isolated malformation. The fibular deficiency ranges from partial absence to complete absence. The tibia is almost always shortened and, in complete aplasia of the fibula. The right side is more often involved than the left. Occasionally, involvement is bilateral. It is more prevalent in boys than in girls").
In result; the types of malformations that occured was analysed in two groups; 1-Patients with one limb affected 2-Patients with more than one limb affected'''. Observation This 14 year old male patient was first seen at our clinic a year ago. On examination, he appeared alert with normal mental development and no history of visceral or internal organs abnormality. His right upper and left lower extremities were observed to be shorter than their contralateral sides, in addition to the absence of the ulnar ray in the right upper extremity.
Orthopedic examination of his thorax confirmed a normal appearance. His right upper extremity in contrast to the left was shorter, with contractual flexion at the elbow and the presence of only the first and second fingers. The left upper extremity was normal. The left thigh was foreshortened in a position of flexion, abduction and external rotation. Its distal segment appeared grossly abnormal, disproportionately shorter and thinner than that of the right leg. The right hip and thigh appeared normal with a minimal degree of bowing of the femur. The ankles of joints and feet of both extremities were normal (Fig. 1) .
Roentgenograms revealed humeral radial synostosis of the right elbow joint, bowing of the radius and hypoplasia of the ulna in addition to absence of the right ulna ray of the carpals, metacarpals and phalanges was noted (Fig. 2) . The right hip was shallow, but the left hip showed on Aitken Type C proximal focal femoral deficiency (PFFD). The right femur was intact and clearly longer than the left femoral segment with a coxa vera determity (Fig. 3) . The tibia and fibulas of both lower extremities were normal.
The patient was born to healthy and nonconsanguineous parents. Pregnancy and delivery were uncomplicated, without contact with teratogenic agents. There was no history of congenital anomalies in the family. Results of chromosome analysis were normal.
Results
Despite the fact that the FFU complex had to include defects of the femur when first proposed, fibula and/or ulna, today it has a broad context of a defect of the ulna or fibula alone. In addition, it demonstrates a prominantly sporadic occurrence without a genetic factor tends to be more asymmetric, and has a preponderancy in the male population. Our patient has many respects which fulfills criteria of this complex. According to Anderson et al. and Kostuik, Syme amputation is not always effective. The major indication was leg length discrepancy, due to either paraxial fibula hemimelia or proximal focal femoral deficiency. Prosthetic knees were often too low, because of failure to limit the length of the stump appropriately4'33). Congenital synostosis of elbow is very rare abnormality and it may occur either as an isolated deformity or with other anomalies such as absence of the ulna, or fusion/absence of the carpals, metacarpales or phalanges. In the isolated form, involement is usually bilateral, whereas in the associated form, it may be unilateral or bilateral. There is no sex predilection. The ankylosis may occur at the humeroradial, humeroradioulnar, or humeroulnar joints. In humeroulnar or humeroradial synostosis, the radius or ulna is usually absent. Functional disability depends on the position in which the elbow is fixed. In unilateral ankylosis, it is best to perform an osteotomy to achieve a functional position. Surgical correction in late childhood can prevent disuese atrophy of the musculature"). The benefits of deformity of leg lengthening in younger children include early correction of deformity and a technically easier procedure'). In diagnostic use of CT scans and MRI have proved to have great diagnostic and prognostic values.
Discussion
The precise diagnosis of FFU complex is particularly difficult because cases which belong to this complex can differ widely from one to another. The term FFU complex was originally proposed to be the cases with femur, fibula and/or ulna show defects, which tend to be associated and usually sporadic"). Lenz and Feldman reported that FFU in its broad context includes defects of fibula or ulna alone. There is striking asymmetry in presence and in degree. All malformations are more often unilateral than bilateral. Upper limbs are affected more often than lower limbs, with the right side and male are preferencially affected371. As the limb malformations present in the FFU complex are different from those seen in other type of limb defects, there is virtually no overlap between FFU complex and other limb malformations. Such anomalies include, amelia, peromelia of humerus, humeroradial synostosis and defects of the ulna or ulna rays. FFU syndrome is not associated with internal malformations and familial recurrency is quite unusual, when compared to extremity to malformations in genetic syndromes"). One investigation reported 114 cases with isolated ulnar-fibular deficiency in Hungary, 1975 Hungary, -1984 . The investigators said that ulnar-fibular type had the third most common birth prevalance among isolated congenital limb deficiency types and they were correlated with lower birth weight, higher birth order, lower socioeconomic status of parents, and a more frequent reported subfertility12).
In some familial cases, the brain or the face is malformed; therefore, FFU complex was excluded in some cases36). Familial cases have been described by some investigators611.32). A clinical syndrome including femoral hypoplasia and unusual facial appearance was reported6 '29) . For example, Hersh et al., reported nasal abnormalities with dimelia of ulna and fibula, tibial hypoplasia and mirror image duplication of hands and feet21). A case was reported with bilateral femoral hypoplasia associated with rokitansky sequence). Some authors described congenital round talus correlation with FFU-syndrome8) and congenital ball-and-socket anomaly of the ankle correlation with FFUsyndrome 9). Gonzales et al. reported a cases two families with an autosomal dominant syndrome of limb and hematologic abnormalities"). Lipson described a male infant with symmetrical tetramelic limb deficiency consisting of bilateral upper limb amelia with severe symmetrical proximal focal femoral deficiency and fibula deficiency associated with left splenogonal fusion of the discontinuous type, micrognathia and a prominent capillary hemangioma of the face"), and Kardon et al. reported, the amelia/phocomelia with facial hemangiomas and micrognathia'). Robert et al. reported that in proximal femoral focal deficiency (PFFD) or FFU complex an hereditary factor does not play a role. Neither iatrogenic agent, radiation exposure, nor infectious diseases can incriminated by a study in the Rhono-Alpesregion, in France 1979. Infants born to diabetic mothers have a higher frequency of skeletal malformations. They are prone to have delayed ossification"). Among the fetal anomalies related to maternal diabetes, the caudal regression syndrome, defined as agenesis or hypoplasia of the femur with or without the agenesis of the lower vertebrae, is the best known for its high relative risk ratio of over 20023). In addition to skeletal dispylasias, a short femur and humerus have been associated with chromosomal anomalies such as Down syndrome7).
Congenital anatomic abnormalities of the femur were reported and reviewed by several investigators. Those ranged from the femur approximately 60% of the lenght of the normal leg to the subtotal absence of the femur in which only the femoral condyles remained ' 5) The first description was by Otto in 1841, more than fifty years ago before the discovery of roentgenograms. Associated anomalies are common and have included ipsilateral bifurcation of femur"). The proximal focal femoral deficiency (PFFD) may be unilateral or bilateral and is often associated with other congenital anomalies18'35)• The incidence of this complex defect has been reported by Rogala et al. (1974) from Edinburg Register of the Newborn to be about 1 in 50.000 of population (0,2 Per 10.000)18). In modern orthopedic literature, incomplete duplication of both femur and double acetabulum was reported in 1931 by Nitche25). Fibular hemimelia has been reported in association with total duplication of the femur, but never with bifurcation of the femur"). Ostrum et al. reported Burkus and Ogden's study. They had dissected 103 prenatal femurs and found one femur from a fetus of 7 weeks of gestation with two centers of primary ossification41). Bilateral absence of the radius and tibia with duplication of the ulna and fibula, have been reported by both Laurin et al. and Sandrow et al. who described the condition in a father and daughter' 5)• Numerous extrinsic factors such as trauma, drugs, viral infection, irradiation, focal ischemia, a change of hormonal conditions and chemical toxicity have been considered as a cause, acting from the fourth to the eighth week of gestation, but none of them except the antidepressant drug Thalidomide has been confirmed as a definite aetiological factor20).
Johansson and Aparisi reported six cases of congenital absence of one or both cruciate ligaments of the knee in patients with mild proximal femoral focal deficiency. Radiographic examination showed changes in the tibial spine in all affected knees28). Some investigators reported knee disarticulation or subluxation incidence increase, if it accompanied with congenital short femur (CSF)"'").
The ulnar-mammary-syndrome (UMS) was described by Bamshad et al. The UMS is an autosomal dominant disorder characterised by posterior limb deficiencies or duplications, apocrine/mammary gland hypoplasia and/or disfunction, abnormal dentition, delayed puberty in males and genital anomalies. While most patients have limb deficiencies, the range of abnormalities extends from hypoplasia of the terminal phalanx of the digits to complete absence of the ulna. Moreover, affected individuals may have posterior digital duplications with or without contralateral limb deficiencies5). The limbs show a great variety of absence malformations which are strikingly asymmetric in comparison with other genetic absence malformations. The limb defects are highly variable even within the same family. The pattern of the skin lesions corresponds to the Blaschko lines and may be explained by the Lyon effect due to random inactivation of one of two female X chromosomes. The variable bone defects may be attributed to the same mechanism, which produces a mosaic of normal and abnormal cells'). Many classification systems have been developed over the years. For PFFD (Proximal Focal According to Goldman et al., the term proximal focal femoral deficiency (PFFD) is applied to a spectrum of conditions characterised by partial absence and shortening of the proximal femora and thought to result from an early disturbance of growing mesenchyme. The mildest cases, Classes A and B, exhibit relatively normal acetabulum and capital femoral epiphysis, with the dysplastic shaft. There may be a subtrochanteric varus deformity or a pseudo arthrosis accompanying the shortening of the femoral shaft. At the opposite end of spectrum, the most severely deformed cases, Classes C and D, have involvement of the acetabulum and the entire proximal femur"). Wolfgang reported from Salzer's review; 181 cases of tibial hemimelia from the world literature and he was reported 3.3% of congenital dislocation of the hip and 16% of proximal femoral focal defect, 7.2% of cleft hand, and 3.8% of radial hemimelia47).
Ulnar ray deficiency were reviewed by Swanson et al. Based with the findings that a subclassification into 4 types were established; type I; hypoplasia or partial defect of the ulna, type IL total defect of the ulna, type III; total or partial defect of the ulna with humeroradial synostosis, and type IV; ulnar defect with congenital amputation at the wrist. Contral digits and carpal bones were also influenced by ulnar ray deficiency, presenting carpal bone fusion, syndactyly, and delta phalanx45).
There is no evidence for monogenetic inheritance in regar to the aetyology of the 1-TU complex. The following arguments virtually exclude any simpie genetic explanation. 1) The F1-41U complex shows a degree of asymmetry not usually found in genetic conditions. 2) FFD is typically sporadic and familial recurrence is exceptional and may be due to a chance. 3) No transmission from a parent to a child has been observed. 4) The rate of consanguinity is not increased among the parents 3').
Chromosomal studies have failed to show any abnormalities and the complex has not been described as a part of any of the known deletion or duplication syndromes39).
In previous studies on the FFU complex the most frequent combinations are as follows: 1. Femur-fibula, 2. Femur-fibula-ulna, 3. Fibulaulna, 4. Femur-ulna, 5. Fibula-toes 3').
Jago et al. reported that femur length measured by a typical modern machine was likely to appear to be about 1 mm shorter than the same femur measured bt an earlier generation machinem). According to Hope et al., the benefits of lengthening leg with deformity in younger children include early determity and a technically easier procedure24). A case of ultrasonographic prenatal diagnosis at 24 weeks of femur-fibula-ulna (FFU) complex was presented"). According to Hilmann et al., proximal focal femoral deficiency, uncommon congenital anomaly, needs early radiologic classification for surgical planning and treatment. Objective radiographic criteria should include femoral length index, acetabular depth index and acetabular angle index22). Florio et al. said that the importance of an early diagnosis of FFU complex is emphasized with respect to parental counselling for prognosis and further prenatal management").
Recently the use of CT scans and MRI have proved to be of great diagnostic and prognastic value.
In treatment, different techniques were used for PFFD: Van Nes Rotation-plasty, rotation-plasty of the lower limb through the knee with simultaneous knee fusion technique of Torode-Gillespie, knee fusion for prosthetic conversion in proximal femoral focal deficiency technique of King, and Syme's amputation technique"). According to Kostuik, Van Nes rotational osteotomy was not performed in patients with bilateral proximal femoral focal deficiency. Van Nes procedure should provide what a child with a Syme's amputation and a congenital short femur or proximal femoral focal deficiency does not have a foot upon which he can walk without a prosthesis if necessary, as well as active knee joint motion which allows participation is sports and makes climbings stairs in a normal fashion possible"). Kostuik et al. believe that it is a mistake to do the Van Nes procedure before the patient is twelve years old. When it is done earlier, rerotation of the foot during the rapid growth period will be inevitable. A failed van Nes rotational osteotomy is not a procedure from which there is no recourse. A Syme's amputation can still be performed to salvage the situtation"). Jayakumar and Eilert reported in patients with congenital abcence of the tibia, construction of a knee joint by transferring the fibula under femoral condyle gives satisfactory results. If a strong quadriceps was present, the procedure could be performed as early as the first year of life27). According to Alman et al., the treatment of isolated unilateral proximal femoral focal deficiency (PI-TD) with rotationplasty resulted in a more energy efficient gait than the treatment with Syme amputation, with no difference in percived physical appearence or gross function2).
